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Introduction
Temporomandibular disorders (TMDs) 
are a collective term that defines a 
subgroup of painful orofacial disorders, 
involving complaints of pain in the 
temporomandibular joint (TMJ) region, 
fatigue of the cranio‑cervico‑facial 
muscles (especially masticatory muscles), 
limitation of mandible movement, and 
the presence of articular clicking.[1] The 
etiology of TMDs can be multifactorial 
which can include traumatic injury, 
immunological disorders, neoplasm, stress, 
and local factors such as interferences in 
occlusion, malocclusion, postural changes, 
abnormal functioning of the masticatory 
musculature, changes in the TMJ structure, 
clenching or bruxing, or a combination 
of such factors.[2] Loading, altered jaw 
position, and mechanical stress in response 
to the treatments induce morphological 
changes in the TMJ, due to its inherent 
adaptive capacity.[3]
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Abstract
Objective: The purpose of the study is to determine the prevalence of TMDs among the 12‑18 
years and 19‑30 years patient age group requiring orthodontic treatment by using the Fonseca’s 
questionnaire. Material and Methods: A total of 390 patients who visited the orthodontic department 
for treatment were asked to fill Fonseca’s questionnaire. The results were analyzed for both the age 
groups and the percentage values were compared between males and females, different types of 
malocclusion and presence of TMDs. Results: In the 12‑18 years age group, around 18.75% of the 
males and 12.28% of the females were having some degree of TMJ dysfunction. In the 19‑30 years 
age group, around 30.32% of the females were found to have some severity of TMJ dysfunction as 
opposed to 19.23% of males. In the 12‑18 years age group, around 11% of Class I, 16% of Class 
II and 50% of class III patients were having some degree of temporomandibular dysfunction. In the 
19‑30 years age group, the results showed that around 24% of Class I and class II patients and 50% 
of Class III patients presented with some degree of TMD. In the 12‑18 years age group around 15% 
and in the 19‑30 years age group, around 25% of the patients presented with some degree of TMD 
ranging from mild, moderate to severe. Conclusion: The study concludes that significantly more 
number of females presented with TMDs as compared to males in the 19‑30 years age group. As the 
age increases the presence of TMDs also increases because of the significant presence of TMDs in 
the 19‑30 years age group as compared to 12‑18 years age group.
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The interrelationship between the causation 
of TMD because of the presence of 
malocclusion and vice versa is highly 
debatable. A recent systematic review 
concludes that there are insufficient 
research data on the relationship between 
active orthodontic intervention and 
TMD on which to base our clinical 
practice.[4] However, it is important to 
know the existing level of TMDs before 
starting with an orthodontic treatment. This 
can help us plan the treatment better and 
evaluate the factors which can accentuate 
or relive the symptoms.

The prevalence of TMDs ranges from 20% 
to 50%.[5‑7] The variability in prevalence 
may be attributed to differences in the race 
of the population, in the sampling design 
and criteria. Screening for TMDs in a 
population is a challenge for researchers 
and clinicians, and several TMD assessment 
tools have been proposed in the literature. 
However, no universal diagnostic criteria 
have yet been established. In response to 
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this need for a universally accepted TMD assessment tool, 
research diagnostic criteria for TMDs (RDC/TMDs)[8] were 
proposed, which have since been used in several clinical 
and epidemiological studies. A new comprehensive version 
of the RDC/TMDs, known as the diagnostic criteria for 
TMDs (DC/TMDs), has been proposed by Schiffman et al. 
in 2014.[9] According to them, the DC/TMD includes a 
valid and reliable screening questionnaire and diagnostic 
algorithms for the most common pain‑related TMDs. 
With all the advantages, the RDC/TMD and DC/TMD are 
still cumbersome tools for assessment as they require the 
presence of the person to reach a TMD diagnosis and also 
they are difficult to use on large samples.

The Fonseca’s anamnestic index (FAI) is a 
self‑administered, low‑cost, easily applied questionnaire 
that can be used for TMD assessment in the nonpatient 
population. The use of FAI for detecting TMD signs and 
symptoms offers the advantage of being easily used by 
either general practitioners or epidemiologists. Thus, the 
FAI would serve as a preliminary TMD screening tool. 
After identifying the affected population, a complete 
clinical examination and further use of diagnostic 
instruments is required to confirm the diagnosis. Campos 
et al. in 2009[10] have recommended the use of FAI as it 
is simple, takes less time to fill, and cost effectiveness. 
The questionnaire also provides a severity index with less 
influence from the examiner and less variability in the 
measures.

Fonseca’s questionnaire follows the characteristics of a 
multidimensional evaluation. It is composed of 10 questions 
that screen for the presence of pain in the TMJ, head, and 
back; pain while chewing; parafunctional habits; movement 
limitations; joint clicking; perception of malocclusion; and 
sensation of emotional stress.

The purpose of the study is to determine the prevalence of 
TMDs among the patients requiring orthodontic treatment 
and to understand the association of malocclusion with the 
TMDs.

Aims and objective

The aims of the study are as follows:
1. To assess the epidemiological prevalence of TMD in 

males and females in the 12–18 years and 19–30 years 
age group through a cross‑sectional descriptive study 
based on Fonseca’s questionnaire among the outpatients 
visiting Government Dental College, Indore

2. To assess the presence of TMD with the type 
malocclusion (Angle’s molar relationship) present in the 
12–18 years and 19–30 years age group.

Materials and Methods
Study design

This descriptive cross‑sectional research project was 
performed in the Government College of Dentistry, 

Indore, Madhya Pradesh, India. Considering 5% margin 
of error, 95% confidence level, 20,000 population size, 
and 50% response distribution, a sample size of 377 was 
recommended for the study. Random sampling method was 
used to select the sample subjects. In total, 390 patients of 
malocclusion were evaluated between the period of June 
2015 and May 2016. All the participants were informed 
about the study aims, and a brief information about TMD 
was given to volunteers. There was no time limit for the 
participants to complete the questionnaire.

Inclusion criteria for the study group included age group 
of 12–30 years and no previous history of orthodontic 
treatment. Exclusion criteria for the study group included 
patients having history of neurological or musculoskeletal 
disorders, history of TMJ trauma or treatment, and 
immunocompromised patients.

Data collection

The questionnaire conceived by Fonseca (1992) was used 
to evaluate the degree of TMD in sample subjects of this 
study, as it demonstrates a high efficiency in obtaining 
epidemiological data. This questionnaire contains an 
anamnestic index, and the sample subjects were rated 
accordingly as non‑TMD (0–15), light TMD (20–40), 
moderate TMD (45–65), and severe TMD (70–100). The 
questionnaire consists of 10 questions, and the possible 
answers are “SOMETIMES,” “YES,” or “NO,” with a 
single answer to be marked for each question. The results 
were analyzed using the frequency distribution of the 
questionnaire answers according to the anamnestic index 
proposed by Fonseca (1992). The positive answers (“yes” 
and “sometimes”) were summed. The percentage values 
were compared between males and females, different types 
of malocclusion, and presence of TMDs.

Results
The data were formulated, computed, and analyzed. 
Chi‑square analysis was used as a test of statistical 
significance. P < 0.05 was considered statistically 
significant. Table 1 represents the presence of TMDs 
based on FAI in male and female population of 12–
18 years group. Around 18.75% of the males and 12.28% 
of the females had some degree of TMJ dysfunction. 
The difference was found to be statistically insignificant. 
Table 2 represents the presence of TMDs based on FAI in 
male and female population of 19–30 years group. Around 
30.32% of the females were found to have some severity of 
TMJ dysfunction as opposed to 19.23% of males. The data 
were found to be statistically significant (P < 0.05). Table 3 
represents the presence of TMDs based on Angle’s molar 
relationship in male and female population of 12–18 years 
group. Around 11% of Class I, 16% of Class II, and 50% of 
Class III patients had some degree of temporomandibular 
dysfunction. The difference was found to be statistically 
insignificant. Table 4 represents the presence of TMDs in 
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different malocclusion based on Angle’s molar relationship 
in male and female population of 19–30 years group. The 
results showed that around 24% of Class I and Class II 
patients and 50% of Class III patients presented with some 
degree of TMD. These results were found to be statistically 
insignificant (P < 0.05). Table 5 represents the presence of 
TMDs in different malocclusion based on the age group of 
12–18 years and 19–30 years. Around 15% of the younger 
age group and 25% of the older age group presented 
with some degree of TMD ranging from mild, moderate 

to severe. These results were found to be statistically 
significant (P < 0.05).

Discussions
The present study provides information about the 
prevalence of TMDs, based on the FAI, in the orthodontic 
patients visiting Government College of Dentistry, Indore, 
Madhya Pradesh, India. In this study, around 18.75% of 
males and 12.28% females in the 12–18 years age group 
presented with some degree of TMDs. Around 30.32% of 
the females in the 19–30 age group showed the presence 
of TMDs as compared to 19.23% males in the same 
age group [Tables 1 and 2]. This finding reveals that as 
the age increases, the presence of TMD also increases. 
Furthermore, these data are statistically significant and 
support the finding of the other studies performed by 
de Oliveira et al. and Nomura et al. that females have a 
greater predisposition toward the risk of developing TMDs 
as compared to males studies.[11,12] Females sex hormone 
estrogen can be responsible for this sex‑related difference 
in the prevalence of TMDs.[13] Stress and anxiety play 
important roles in TMDs by acting as predisposing or 
aggravating factors. A high incidence of these symptoms 
has been reported in TMD patients. In our study, around 
52% of the total females from both the age groups have 
responded “sometimes/yes” to the last question of the 
Fonseca’s questionnaire which is, “Do you consider 
yourself a tense (nervous) person”? as compared to 22% 
males. However, it is difficult to measure a variable such as 
stress or anxiety. Psychological factors are known to play a 
role in the etiology and persistence of TMDs.

As the patients presented themselves for orthodontic 
treatment, the findings of malocclusion in the 
anteroposterior plane (Angle’s molar relationship) were 
also recorded. Around 11.86% of the patients with 
Class I, 16.66% with Class II, and 50% with Class III in 
the 12–18 years age group presented with some form of 
TMDs [Table 3]. In the 19–30 years age group, around 
24.66% patients with Class I, 24.40% with Class II, 
and 50% with Class III presented with some degree of 
TMDs [Table 4]. No statistically significant difference has 
been found in the different types of malocclusion and the 
age groups. A study conducted by Thilander et al.[14] in the 
5–17 years age group reported that the prevalence of TMDs 
in Class I, II, and III malocclusion was 25.3%, 28.9%, and 
32.1%, respectively. In our study, similar results have been 
found except in Class III where more prevalence of TMD 
has been seen. In this study, posterior crossbite, unilateral 
crossbite, extreme maxillary overjet, and frequent clenching 
have also been found to be associated with severe form of 
TMD.

When both the studied age groups were compared for the 
presence or absence of TMDs, it was shown that around 
15.23% of participants in the age group of 12–18 years 
and 25.26% participants in the age group of 19–30 years 

Table 2: Presence of temporomandibular disorders 
based on Fonseca’s anamnestic index in male and female 

population of 19‑30 years group
Fonseca’s 
classification

Males (n=130) 
(risk in %)

Females (n=155) 
(risk in %)

Without TMD 105 108
With TMD 25 (19.23) 47 (30.32)
P<0.05 (S). TMD: Temporomandibular disorder; S: Significant

Table 3: Presence of temporomandibular disorders 
based on Angle’s molar relationship in population of 

12‑18 years group
Angle’s molar 
relationship (n=105)

With TMD, n (risk 
of TMD in %)

Without 
TMD, n

Angle’s Class I (59) 7 (11.86) 52
Angle’s Class II (42) 7 (16.66) 35
Angle’s Class III (4) 2 (50) 2
P>0.05 (NS). TMD: Temporomandibular disorder; NS: Not significant

Table 4: Presence of temporomandibular disorders 
based on Angle’s molar relationship in population of 

19‑30 years group
Angle’s molar 
relationship (n=285)

With TMD, n (risk 
of TMD in %)

Without 
TMD, n

Angle’s Class I (150) 37 (24.66) 113
Angle’s Class II (127) 31 (24.40) 96
Angle’s Class III (8) 4 (50) 4
P>0.05 (NS). TMD: Temporomandibular disorder; NS: Not significant

Table 5: Presence of temporomandibular disorders 
based on the age group of 12‑18 years and 19‑30 years

Age group (n) With TMD, n (risk in %) Without TMD, n
12‑18 years (105) 16 (15.23) 89
19‑30 years (285) 72 (25.26) 213
P<0.05 (S). TMD: Temporomandibular disorder; S: Significant

Table 1: Presence of temporomandibular disorders 
based on Fonseca’s anamnestic index in male and female 

population of 12‑18 years group
Fonseca’s 
classification

Males (n=48) 
(risk in %)

Females (n=57) 
(risk in %)

Without TMD 39 50
With TMD 9 (18.75) 7 (12.28)
P>0.05 (NS). TMD: Temporomandibular disorder; NS: Not significant
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were classified by the FAI as having TMDs [Table 5]. 
This prevalence is less than the range of FAI‑based 
TMD prevalence rates (42%–68%) reported by other 
investigators.[6,11,12,15,16] The variation in TMD prevalence 
among these studies may be attributed to ethnic background, 
race, different age groups, and gender distribution.

When the data of the participants with severe form of 
TMD was analyzed in this study, it was revealed that in 
the 12–18 years age group, around 4% of the males and 
3.5% of the females presented with severe form of TMD. 
In the same age group, when malocclusion and severe TMD 
were compared, it was shown that 1.6% of Class I, 4.7% 
of Class II, and 25% Class III had severe TMD. In the 
19–30 years age group, around 5% of the males and 9% of 
the females had severe TMD. In addition, 4% of Class I, 6% 
of Class II, and 25% of Class III had severe form of TMD.

In the present study, only the anteroposterior relationship 
has been taken into consideration. Also, the sample size for 
Class III is less. Hence, there is a need for studies with 
large sample size of this issue in the local population. 
Although our study provided some information regarding 
the prevalence and severity of TMDs in the population, 
long‑term clinical studies should be conducted in this 
region.

Conclusion
Based on the FAI, the prevalence of TMD appears to 
be evident in the population. The FAI is a useful TMD 
screening tool that has important implications for the early 
diagnosis of TMD. Longitudinal studies in this population 
are warranted to follow the prevalence of TMD and the 
health‑care needs of TMD patients. The followings are the 
conclusions from this study:
1. Significantly more number of females presented with 

TMDs as compared to males in the 19–30 years age 
group

2. In the 19–30 years age group, the presence of TMDs 
was more as compared to 12–18 years age group.
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